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(57) Abstract: A system, methods, and apparatus
for providing automobile alert information are
disclosed. An example embodiment includes,
sensing accelerometer values to detect a colli-
sion, determining a location, capturing video
with multiple cameras, storing first video data for
a period of time, transmitting automobile identi-
fication data, determining whether an accelero-
meter value exceeds a threshold, in response to
the value exceeding the threshold, storing auto-
mobile identification data of a second auto-
mobile, continuing to capture and store second
video data, transmitting the accelerometer value,
the location, and the automobile identification
data of the second automobile, and transmitting
the first and second video data, which were re-
corded prior to, during, and after the collision oc-
curred, and an alert message is received at a user
device in response to the accelerometer value ex-
ceeding the threshold, and the user device is con-
figured to access the first and second video data.
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TITLE

AUTOMOBILE ALERT INFORMATION SYSTEM, METHODS, AND APPARATUS

BACKGROUND

[0001] Automobile users often are required to put their automobile in an
unsecure or unsafe environment. Typically, many automobile users leave their
automobile unattended for periods of time ranging from hours to days, for example, in a
parking lot at a shopping center, a sporting event, a train station, an airport, or the like.
An automobile left unattended may be damaged by hit and run drivers, thieves, vandals,
and various other threats to automobiles. When damage is inflicted upon an unattended
automobile, users typically are not alerted to the situation until well after the damage
occurs, and rarely in time to determine exactly what happened and hold any offending
parties accountable for the damage. Users of automobiles that desire greater security
may elect to park in secured parking lots with video surveillance security systems or the
like. Moreover, while secured parking may often be suitable for providing a general
description of a make and model of an offending automobile, this level of security often
fails to result in the offender being held accountable. Oftentimes, secured parking does
not capture specific identifying information that can be used to identify the offender,
such as a license plate number. Given the relatively limited security that secured
parking provides, many users forgo the luxury of secured parking, instead preferring to
minimize the costs associated with automobile ownership and operation.

[0002] Furthermore, unsafe or unsecure environments may occur even while an
automobile is attended by the user, for example, when the user is driving the
automobile. Incidents occurring while a user is driving the automobile are often more
serious in nature than incidents occurring while the automobile is left unattended. For
example, hit and run driver incidents which result in injury to users of automobiles and
great damage to the automobiles are all too common. In such situations, it is typical for
automobile users, authorities, and insurers to experience significant difficulty in
determining exactly what happened, and oftentimes, even fail to determine which
parties should be held accountable and/or partially accountable for the damage and any

injury which has occurred.
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SUMMARY

[0003] The present disclosure provides a new and innovative system, methods
and apparatus for providing automobile alert information to users. In an example
embodiment, a method includes sensing and storing accelerometer values over a first
period of time to detect a collision, determining and storing a location of a first
automobile with a GPS unit, capturing a first video image with each of the plurality of
cameras, and storing first video data for each of the first video images captured by each
of the plurality of cameras for a second period of time. The example embodiment
further includes transmitting, from an inter-automobile communication unit, automobile
identification data for the first automobile, and determining whether at least one
accelerometer value exceeds a predetermined threshold which is indicative of a
collision with a second automobile. Then, in response to the at least one accelerometer
value exceeding the predetermined threshold storing automobile identification data of
the second automobile received at the inter-automobile communication unit, continuing
to capture a second video image with each of the plurality of cameras, storing second
video data for each of the second video images captured by each of the plurality of
cameras, transmitting, from an external communication unit, the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile, and transmitting, from the
external communication unit, the first video data and the second video data, which were
recorded during the second period of time prior to the collision, during a third period of
time while the collision occurred, and during a fourth period of time after the collision
occurred. An alert message is received at a user device in response to the at least one
accelerometer value exceeding the predetermined threshold, and the user device is
configured to access the first video data and the second video data.

[0004] Additional features and advantages of the disclosed method and
apparatus are described in, and will be apparent from, the following Detailed

Description and the Figures.

BRIEF DESCRIPTION OF THE FIGURES

[0005] Fig. 1 is a high level block diagram of an automobile alert system,

according to an example embodiment of the present disclosure.
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[0006] Fig. 2 is a block diagram showing an example of a computing device,
according to an example embodiment of the present disclosure.

[0007] Fig. 3 is a block diagram showing an example of an automobile alert
apparatus, according to an example embodiment of the present disclosure.

[0008] Fig. 4 is a diagram showing an example of an automobile, according to
an example embodiment of the present disclosure.

[0009] Fig. 5 is a flow diagram illustrating an example process for providing
automobile alert information using an example of a server system, according to an
example embodiment of the present disclosure.

[0010] Figs. 6a and 6b provide a flowchart illustrating an example process for
providing automobile alert information, according to an example embodiment of the

present disclosure.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0011] A high level block diagram of an example automobile alert system 100 is
illustrated in Fig. 1. The illustrated automobile alert system 100 includes a plurality of
automobile alert apparatuses 102 to 102n, a server system 104, and a plurality of user
devices 106 to 106n. In an example embodiment, an automobile alert apparatus 102
includes a plurality of components mounted within an automobile, which are configured
to detect collisions and provide automobile alert information about collisions.
Automobile alert information may include various information regarding a collision
such as recorded video of the collision, an impact level, a location of the automobile, a
date and time, and information identifying another automobile involved in the collision.
In an example embodiment, the server system 104 receives alert information from the
automobile alert apparatus 102 and stores the alert information for at least a period of
time. The server system 104 also provides at least a portion of the alert information to
at least one user device 106. The user device 106 provides alert information to a user
when a collision occurs. For example, a user may receive a notification (e.g., a text
message) on their user device 106 (e.g., smartphone), which indicates that a collision
has occurred and includes various information regarding the collision. The user may
view a video of the collision on the user device 106 and take any measures necessary to

handle the situation, such as contact the police, an insurance company, a taxi, etc.
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[0012] Utilizing the presently disclosed automobile alert system 100, when a
collision involving a user’s automobile occurs, the user may advantageously be
provided with an alert in real-time, whether the collision is a major wreck, a fender
bender, or a minor ding, and view video of the entire incident from start to finish.
Accordingly, the user can take appropriate action based on the information provided
with the alert and/or the video. For example, if the video shows that a minor ding from
a nearby car or a runaway shopping cart occurs, and a person writes a note and leaves it
on the user’s automobile, the user may decide to continue working and deal with the
situation later, as it appears to be minor and not urgent. On the other hand, if the video
shows that a driver recklessly backs into the car, looks at the damage, and then throws a
beer bottle at the car and speeds away, the user may call the police, his insurance
company, etc., as quickly apprehending the offending party may provide far superior
results compared with dealing with the situation at a later time.

[0013] User devices 106 may be any type of user devices, including a cellular
phone, a smartphone, a personal digital assistant, a laptop computer, a tablet computer,
a desktop computer, a smart watch, a head-mounted display, etc. In an example
embodiment, a single user may use several different user devices 106, such as a mobile
phone and a desktop computer. Likewise, the server system 104 may include multiple
different physical devices and components, as discussed in further detail below.
Further, any number of automobile alert apparatus 102 may be included in the
automobile alert system 100. In an example embodiment, the automobile alert system
100 includes many automobile alert apparatuses 102n. Also, a single user device 106
may receive alert information for several different automobile alert apparatuses 102n
(e.g., a user receives alerts on a mobile device for each car owned by the user).

[0014] As discussed within the present application, the automobile alert
apparatus 102, the server system 104, and the user device 106 may be referred to as
computing device(s) 102, 104, 106. A detailed block diagram of the electrical systems
of an example computing device 102, 104, 106 is illustrated in Fig. 2. In this example
embodiment, the computing device 102, 104, 106 includes a main unit 202 which
preferably includes one or more processors 204 electrically coupled by an address/data
bus 206 to one or more memory devices 208, other computer circuitry 210, and one or
more interface circuits 212. The processor 204 may be any suitable processor, such as a

microprocessor from the INTEL PENTIUM® family of microprocessors or TEXAS
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INSTRUMENTS ARM® family of processors. The memory 208 preferably includes
volatile memory and non-volatile memory. Preferably, the memory 208 stores a
software program that interacts with the other devices in the system 100 as described
below. This program may be executed by the processor 204 in any suitable manner. In
an example embodiment, memory 208 may be part of a “cloud” such that cloud
computing may be utilized by a computing devices 102, 104, 106. The memory 208
may also store digital data indicative of documents, files, programs, web pages, videos,
etc. retrieved from a computing device 102, 104, 106 and/or loaded via an input device
214.

[0015] The interface circuit 212 may be implemented using any suitable
interface standard, such as an Ethernet interface and/or a Universal Serial Bus (USB)
interface. One or more input devices 214 may be connected to the interface circuit 212
for entering data and commands into the main unit 202. For example, the input device
214 may be a keyboard, mouse, touch screen, track pad, track ball, isopoint, image
sensor, character recognition, barcode scanner, microphone, and/or a speech or voice
recognition system.

[0016] One or more displays 215, printers, speakers, and/or other output devices
216 may also be connected to the main unit 202 via the interface circuit 212. The
display 215 may be a cathode ray tube (CRTs), a liquid crystal display (LCD), or any
other type of display. The display 215 generates visual displays generated during
operation of the computing device 102, 104, 106. For example, the display 215 may
provide a user interface, which will be described in further detail below, and may
display one or more messages, web pages, and/or videos received from a computing
device 102, 104, 106. A user interface may include prompts for human input from a
user 114 including links, buttons, tabs, checkboxes, thumbnails, text fields, drop down
boxes, etc., and may provide various outputs in response to the user inputs, such as text,
still images, videos, audio, and animations.

[0017] One or more storage devices 218 may also be connected to the main unit
202 via the interface circuit 212. For example, a hard disk drive, CD drive, DVD drive,
memory card, flash drive, magnetic disk and/or other storage devices may be connected
to the main unit 202. The storage devices 218 may store any type of data, such as alert
data, collision data, identifier data, video data, image data, audio data, global position

system (GPS) data, map data, threshold data, accelerometer data, velocity data,
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experimental data, driving history data, insurance data, program data, tag data,
historical access or usage data, statistical data, security data, etc., which may be used by
the computing device 102, 104, 106.

[0018] The computing device 102, 104, 106 may also exchange data with other
network devices 220 via a connection to the network 221. Network devices 220 may
include one or more servers 226, which may be used to store certain types of data, and
particularly large volumes of data (e.g., video data) which may be stored in one or more
data repository 222. A server 226 may include any kind of data 224 including
databases, programs, files, libraries, pricing data, transaction data, operations data,
consumer data, map data, configuration data, index data, tag data, historical access or
usage data, statistical data, security data, etc. A server 226 may store and operate
various applications relating to receiving, transmitting, processing, and storing the large
volumes of data. It should be appreciated that various configurations of one or more
servers 226 may be used to support and maintain the system 100. For example, servers
226 may be operated by various different entities. Also, certain data may be stored in a
computing device 102, 104, 106 which is also stored on the server 226, either
temporarily or permanently, for example in memory 208 or storage device 218. The
network connection may include any type of network connection, such as a wireless
connection, Ethernet connection, digital subscriber line (DSL), telephone line, coaxial
cable, etc.

[0019] Access to a computing device 102, 104, 106 can be controlled by
appropriate security software or security measures. An individual users’ access can be
defined by the computing device 102, 104, 106 and limited to certain data and/or
actions. Accordingly, users and/or administrators of the system 100 may be required to
register with one or more computing devices 102, 104, 106. For example, registered
users may be able to request or manipulate data which is not available to others.

[0020] As noted previously, various options for managing data located within
the computing device 102, 104, 106 and/or in a server 226 may be implemented. A
management system may manage security of data and accomplish various tasks such as
facilitating a data backup process. A management system may be implemented in a
computing device 102, 104, 106 and/or a server 226. The management system may

update, store, and back up data locally and/or remotely. A management system may
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remotely store data using any suitable method of data transmission, such as via the
Internet and/or other networks 221.

[0021] The computing devices 102, 104, 106 may communicate with other
devices via a connection to one or more communications channels 221 such as the
Internet or some other data network, including, but not limited to, any suitable wide
area network or local area network. It should be appreciated that some of the
computing devices 102, 104, 106 described herein may be directly connected to each
other instead of over a network 221.

[0022] Fig. 3 is a block diagram showing an example of an automobile alert
apparatus 102, which includes cameras 302a, 302b, a video multiplexer (mux) 304, an
accelerometer 306, a GPS unit 308, a local memory 310, a wireless interface unit 312,
an inter-automobile interface unit 314, a battery 316, a power management unit 318, a
microprocessor 320, a rolling buffer 322, and a system-on-a-chip (SoC) 324. 'The
cameras 302a, 302b, which may be referred to herein collectively as cameras 302, are
provided to record images of the area surrounding the automobile. The cameras 302
may be any suitable type of camera for recording collisions and/or relatively high speed
motion, and may be adapted for recording in low light environments. For example, the
cameras 302 may be wide angle video cameras. In an example embodiment, the
cameras may be configured to record video images at one or more different frame rates
(e.g., 7 FPS, 12 FPS, 15 FPS) and/or record still images at the same or higher resolution
than the video images. The cameras 302 may connect to a video multiplexer 304 in any
suitable manner (e.g., USB, wireless). The video multiplexer 304 may combine the
captured video images from the cameras 302 into a stream of data to be processed and
stored. The captured images may undergo image processing techniques (e.g.,
compression) by the microprocessor 320 and be stored as image data in the rolling
buffer 322. The rolling buffer may have capacity to store a set amount of video data
(e.g., 2,000 frames), which may equate to a certain number of video time (e.g., 45
seconds). The rolling buffer may generally overwrite the oldest frame with each new
frame received to maintain the most recent video data (e.g., the last 45 seconds). The
rolling buffer may be any suitable form of memory (e.g., RAM, flash) and the image
data may be stored as any suitable form of data (e.g., MPEG, JPEG).

[0023] The accelerometer 306 may be a tri-axial accelerometer to sense

acceleration forces applied to the automobile in any direction. The accelerometer 306
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provides accelerometer values or data which may be used by the microprocessor 320 to
determine whether to trigger an alert based on accelerometer values of a first period of
time. The accelerometer 306 provides accelerometer values or data analog or digital
data representative of G force or the like. When the accelerometer values over a period
of time indicate an acceleration greater than a predefined threshold has occurred, the
microprocessor may determine that a collision has occurred, and an alert is triggered
accordingly. For example, determining that a collision occurred may case a flag to be
set or an interrupt to be processed. Upon the triggering of an alert, automobile alert
information will be transmitted to the user device 106 to notify the user. For example,
accelerometer data the video data stored in the rolling buffer 322 may be included with
automobile alert information provided to the user. The accelerometer data may be used
by the processor 320 to determine a level of impact which indicates a severity of a
collision. Thus, a minor ding such as a door of another automobile bumping into the
door of the automobile in parking lot, may be a low level impact. A fender bender that
results in minor to moderate damage of a bumper or lights may be a medium level
impact. A major collision that results in severe damage may be a high level impact.
The level of impact may be determined based on a variety of factors, including the
weight of the vehicle, placement of accelerometer 306, empirical testing, etc. Also,
multiple different predefined thresholds may be used, which trigger different event
based on the level of impact.

[0024] In an example embodiment, different motion sensing devices, such as
one or more rotational sensors, gyroscopic sensors, or the like may be used in
conjunction with accelerometer or in lieu of the accelerometer 306 to provide
information which is used to determine whether the threshold level of collision occurs,
thus triggering an alert. In an example embodiment, several accelerometers 306 may be
provided in an alert automobile apparatus 102. In an example embodiment, a first
accelerometer may be located in the front bumper, a second accelerometer may be
located in the back bumper, and a third accelerometer may be located in a main unit that
is mounted in the trunk of the automobile. In an example embodiment, a bus extender
(not shown) is used in conjunction with the accelerometer(s) 306 to advantageously
enhance the sensitivity achieved with the accelerometer(s) 306.  Further, the
microprocessor 320 may use different predefined thresholds when the automobile is in

different states (e.g., turned off, turned on, driving). In an example embodiment, the
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microprocessor determines whether the engine or motor of the automobile is turned on
or off, and adjusts the predefined threshold to require a higher acceleration value to
trigger an alert when the automobile is turned on or driving. Thus, the system
advantageously accounts for situations like hitting a pothole, which could trigger an
alert if the automobile was parked in a parking lot, but does not warrant triggering an
alert while driving. On the other hand, if the car is parked, the predefined threshold
may safely be set at a relatively lower level to ensure that any collision, even if minor,
is sensed by the system and triggers an alert. The accelerometer data may conform to
industry standard protocols or formats to allow for ease of integration and/or use with
other systems that use accelerometer data.

[0025] The GPS unit 308 may be any suitable GPS unit or other unit for
determining a location of the automobile. In an example embodiment, the GPS unit
(e.g., ps/2 GPS mouse) is advantageously mounted with an exterior antenna on the
exterior of the automobile, to improve accuracy and performance of acquiring the
current location of the automobile (e.g., latitude and longitude, street address). The
GPS unit 308 provides location data to the microprocessor 320, which may then be
provided with the automobile alert information for the user via the wireless interface
unit 312. The location of the automobile when a collision occurs can be very important
information or evidence, which may be disputed by the operator of an offending
automobile. In an example embodiment, the user may use the user device 106 to track
the location of the automobile at any time on demand. The GPS data may conform to
industry standard protocols or formats to allow for ease of integration and/or use with
other systems that use GPS data. The GPS data may be stored in local memory 310,
which may be any suitable memory storage device or unit. In an example embodiment,
the local memory 310 may be flash memory or hard disk memory. For example,
depending on system requirements, the local memory 310 may have a wide range of
sizes (e.g., 256 MB, 1 GB, 4 GB, 32 GB). Also, as discussed in further detail below,
the local memory 310 may store a wide range of data, including video data,
accelerometer data, automobile identification, power management data, etc.

[0026] When a collision occurs, the accelerometer 306 will output values
indicative of the collision, and the microprocessor 320 uses the accelerometer data to
determine when a collision occurs by determining whether an acceleration greater than

a predefined threshold is sensed. In an example embodiment, the microprocessor 320
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causes several communications to occur. For example, the inter-automobile interface
unit 314 may communicate with an inter-automobile interface unit 314 located in the
other automobile involved in the collision. Inter-automobile wireless communication
may be performed between inter-automobile communication units 314 in different
automobiles using a wireless communication protocol such as Bluetooth. In an example
embodiment, inter-automobile wireless communication may be provided using any
suitable wireless communication protocol (e.g., RFID, NFC, IrDA, Li-Fi). Multiple
different wireless communication protocols may be used to insure successful data
transmission between automobiles involved in a collision (e.g., Bluetooth and RFID, or
RFID and IrDA). In an example embodiment, the inter-automobile interface unit 314
receives a unique automobile identifier from the other automobile which can be used to
identify the automobile and the owner or driver of the other automobile.
Advantageously, a hit and run driver is unable to succeed in evading responsibility for a
collision, as the automobile identification data will be received by the inter-automobile
interface unit 314 and stored in the local memory 310.

[0027] The wireless interface unit 312 may transmit the automobile alert
information to the server system 104. For example, the wireless interface unit 312 may
be configured to communicate via multiple protocols employed by cellular networks
(e.g., 4G, 3G, GSM), wireless local area network (e.g., Wi-Fi), or satellite (e.g., VSAT).
The automobile alert information which is transmitted by the wireless interface unit 312
may include data stored in local memory 310, such as accelerometer data and location
data, and may also include the video data stored in the rolling buffer 322. The
accelerometer data, location data, and video data may all be time stamped, so the alert
information may be further helpful for establishing the facts of what happened in a
collision. In an example embodiment, the wireless interface unit 312 may continuously
transmit any alert information which is ready to transmit if any network is available, so
if alert data is being transmitted via Wi-Fi, which becomes unavailable, a 4G network
may be used. In an example embodiment, the wireless interface unit 312 may transmit
the automobile alert information directly to a user device 106, for example, when the
user device 106 is a mobile device located within the automobile.

[0028] The battery 316 may provide power for the automobile alert apparatus
102, and may be any suitable rechargeable type battery (e.g., lithium ion). Power

management unit 318 may manage the power distribution for all the components of the
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automobile alert apparatus 102. The power management unit 318 may provide a
predefined voltage to the SoC 324 and any other components using a regulator or the
like (e.g, linear regulator, a step down circuit). It should be appreciated that the battery
316 may be embodied as a component of the power management unit 318, and/or the
battery 316 and power management unit 318 may interact with each other through the
SoC 324 or separate from the SoC 324. The power management unit 318 may user
power from an automobile battery (not shown) and recharge the battery 316 with power
from the automobile to allow the battery 316 to provide power for extended periods of
time when the automobile is turned off.

[0029] The microprocessor 320 may be provided in the SoC 324 (e.g., a
BeagleBone) to provide a compact, low power, cost effective, and reliable means for
processing of video data, accelerometer data, GPS data, automobile identification data,
etc., for the automobile alert apparatus 102. The SoC 324 may be implemented in a
variety of ways, and some of the components discussed above may be integrated on the
SoC 324. For example, the rolling buffer 322 may be implemented as part of the local
memory 310, which may be part of the SoC 324. In an example embodiment, the
automobile alert apparatus 102 may use other input devices 214. For example, the
automobile alert apparatus 102 may record audio data, in addition to video data, using
one or more microphones. This additional input data may be processed in a similar
fashion as the image data discussed above, and be provided as alert information that the
user may access.

[0030] Fig. 4 is a diagram showing an example of an automobile, according to
an example embodiment of the present disclosure. As illustrated in Fig. 4, the
automobile 400 is shown from an overhead view and includes components of the
automobile alert apparatus 102 mounted in various different locations of the automobile
400. A main unit 402 may be installed in a trunk of the automobile or in another
interior compartment. The main unit 402 may include a SoC 324, along with a video
multiplexer 304, an accelerometer 306, a local memory 310, a wireless interface unit
312, an inter-automobile interface unit 314, a battery 316, and a power management
unit 314. The automobile 400 includes five cameras 302a, 302b, 302c, 302d, 302e.
The camera 302a is mounted on the front bumper to capture images in the forward
direction, the camera 302b is mounted on the rear bumper to capture images in the

backward direction, while the cameras 302¢ and 302d are mounted on the interior of the
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left and right sides of the automobile 400, to capture images through the windows to the
left and right of the automobile 400. Each camera 302 may have a wide angle view
(e.g., 170 degree view). Thus, the cameras 302a, 302b, 302c, 302d may capture the full
view surrounding the automobile in 360 degrees. Accordingly, any collision should be
in the field of view and captured on at least one camera 302. The camera 302¢ may be
provided on the interior of the automobile 400, for example, generally viewing the
driver seat and passenger seat, a compartment within the vehicle (e.g., trunk, backseat),
or the entire interior of the automobile 400. The cameras 302 may be wired (e.g., USB)
to the main unit 402 or communicate wirelessly (e.g., Wi-Ii, 4g) with the main unit
402.

[0031] The accelerometer 306a is located in the rear bumper and the
accelerometer 306b is located in the front bumper. The accelerometer 306a, 306b may
be configured to provide for very fine collision detection which is particularly
advantageous for situations where the automobile 400 is turned off. For example, if the
automobile 400 is in a parking lot, and a shopping cart bumps into the front bumper, the
accelerometer 306b may accurately detect a collision which involved only a very minor
impact, but left a long scratch on the paint. The user may be notified on a user device
106 while the user is in the store, which may allow the user to quickly go handle the
situation in the parking lot. The predefined threshold may be set for each accelerometer
based on the location within the automobile, and also, as discussed above, based on the
state of the automobile 400 (e.g., running or off). The GPS unit 308 may be located in a
module on top of the automobile 400, to improve location accuracy and acquisition
time. It should be appreciated that the components of the automobile alert apparatus
102 may be mounted or placed in various locations within or outside the automobile
400, which may be a car, truck, bus, or the like, as and the illustrated automobile 400 is
merely an exemplary embodiment. In an example embodiment, one or more
components of automobile alert apparatus 102 may be integral components of an
automobile (e.g., GPS unit, accelerometer, microprocessor, memory). Thus, for
example, an automobile manufactured by an original equipment manufacturer may
include some or all of the components of the automobile alert apparatus 102, which may
be implemented using software installed on the automobile, for example, by the original

equipment manufacturer. Likewise, a dealership or other after-market entity may install

12



WO 2015/164611 PCT/US2015/027306

an some or all of the components of the automobile alert apparatus 102 and/or software
to operate the automobile alert apparatus 102.

[0032] Fig. 5 is a flow diagram illustrating an example process 500 for
providing automobile alert information using an example of a server system 104,
according to an example embodiment of the present disclosure. Although the process
500 is described with reference to the flow diagram illustrated in Fig. 5, it will be
appreciated that many other methods of performing the acts associated with the process
500 may be used. For example, the order of many of the blocks may be changed,
certain blocks may be combined with other blocks, some of the blocks described are
optional, and blocks may be performed sequentially, concurrently, in serial, in parallel,
iteratively, and/or intermittently.

[0033] The example server system 104 includes a message server 502, a video
server 504, and a database server 506. The servers 502, 504, 506 may be configured on
one or more physical devices and/or configured on one or more virtual devices. In an
example embodiment, a message server 502 may be configured to parse alert data to
form notifications or alerts for users in the form of text messages (e.g., SMS, MMS),
email messages, or voice messages. A video server 504 may be an FTP server, which
stores a large volume of video data, which can be accessed by users. A database server
506 may be an SQL server which stores current alert data from automobiles and
maintains historical alert data for later retrieval by users. In the example process 500,
data may generally flow between the automobile alert apparatus 102, the server system
104, and the user device 106, as discussed above in the automobile alert system 100.

[0034] In an example embodiment, when a collision occurs, the automobile alert
apparatus 102 pushes alert data from the wireless interface unit 312 of the automobile to
the server system 104 (block 508). For example, the alert data is immediately (e.g.,
within 2 seconds) pushed to the server system 104 may include accelerometer data,
location data, and automobile identification data of the other automobile, which may be
stored in the database server 506. The database server 506 may include a
comprehensive list of automobile identification data to provide relevant data associated
with any received automobile identification data. For example, the database server 506
may receive a MAC address and provide a license plate number, vehicle identification

number, insurance policy number, driver’s license number and/or owner name.
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[0035] The automobile alert apparatus 102 also pushes video data from the
wireless interface unit 312 of the automobile to the server system 104 (block 510). For
example, if the automobile is turned off, when a collision occurs, the wireless interface
unit 312 may immediately start transmitting the video data located in the rolling buffer
at the time of the collision. Accordingly, prior to overwriting the video data in the
rolling buffer, the video data from before the collision occurred may be pushed to the
video server 504. However, the video data may take longer to transfer than the non-
video alert data, and further, the video data continues recording for a period of time
during the collision and after the collision, so the video data will continue to be pushed
until there is no further video data to be pushed to the video server 504. If any
interruption in network availability occurs, the wireless interface unit 312 may
continuously transmit video data over any network that is available, and if no network is
available, the video data will stored and transmitted whenever a network becomes
available.

[0036] In an example embodiment, the automobile alert apparatus 102 may
continuously push GPS data from the wireless interface unit 312 of the automobile to
the server system 104 (block 512). For example, every ten seconds, the location may be
pushed to the database server 506, which allows for the user to make a request on the
user device 106 to see the location of the automobile at any time. Also, the automobile
alert apparatus 102 may continuously push accelerometer data from the wireless
interface unit 312 of the automobile to the server system 104 (block 514). For example,
every ten seconds, the acceleration data may be pushed to the database server 506.
Thus, in an example embodiment, the automobile alert system 100 allows for analysis
of driving habits data based on accelerometer and GPS data, which can advantageously
provide for insurance discounts or the like. In an example embodiment, accelerometer
data and/or GPS data may be used to track how fast the automobile is moving, and
whether speed limits are being exceeded, which may be useful for an employer
monitoring driving habits of employees that drive company vehicles. In an example
embodiment, some or all data may only be pushed from the automobile as a result of a
collision, while some of the data is always pushed. The user device 106 may be used to
modify the data which is pushed to the server system 104 based on a collision and/or

with no collision occurring. For example, the user may be provided with options on
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levels of service regarding which data will be automatically pushed and stored on the
server system 104.

[0037] In an example embodiment, the server system 104 immediately pushes
alert data to the user device (block 516). For example, a message including alert data is
immediately (e.g., within 2 seconds, within 15 seconds) pushed from the message
server 502 to the user device 106 including a level of impact, the location of the
collision, automobile identification data of the other automobile, and a link to download
a video of the collision. The user device 106 pulls the video data from the server
system 104 (block 518). For example, the user clicks a link to download the video of
the collision to the user device 106 from the video server 504. Accordingly, once the
user has received the video data, the video evidence of the collision may be redundantly
stored in the automobile in the local memory 310, stored in the video server 504, and
stored on the user device 106. In an example embodiment, the user may configure the
server system 104 to automatically push video data to the user device 106 whenever a
collision is detected. The server system 104 may include software for parsing and
transmitting appropriate data to the user device 106. Also, the user may be able to
configure the level of impact which the system pushes to the user device 106, such as
set the system to only send an alert message for a level 2 impact or greater. In an
example embodiment, the server system 104 may determine whether to provide
identifying information to users and/or other third parties (e.g., police, insurance
companies). DPor example, when receiving a MAC address for with a collision
occurring at a first time and first location, prior to transmitting a message with
identifying information associated with that MAC address, the server system 104 may
check if any corresponding MAC address is received which matches up, thereby
confirming the existence of the collision. For example, the server system 104 may
determine whether the time of collision, location of collision, and/or levels of impact for
received MAC addresses match. If it is determined that the collision information meets
a predefined criteria indicating a match, then the server system 104 prepares messages
with information specifically identifying both respective drivers, or messages with an
enhanced level of identifying information. Thus, the server system 104 may limit any
unnecessary private information from being provided to the respective user devices 106
by confirming that the collision was detected in both automobiles prior to transmitting

sensitive or private information (e.g., name and driver’s license number). In an
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example embodiment, when the server system 104 determines that a collision has a high
level of impact which is likely to result in injuries, a user device 106 used by first
responders may receive a message including a location, time, and level of impact,
which may result in improved response times for emergency personnel in responding to
collisions.

[0038] In an example embodiment, the user device 106 pulls GPS data from the
server system 104 (block 520). For example, the user requests that the location be
provided to the user device 106 on an internet map. In an example embodiment, the
user device 106 pulls accelerometer data from the server system 104 (block 522). For
example, the user requests that the accelerometer data be provided to the user device
106 in a report on driving habits. In an alternative embodiment, the user may configure
the server system 104 to automatically push GPS data and/or accelerometer data to the
user device 106 on a periodic basis or a continuous basis.

[0039] Figs. 6a and 6b provide a flowchart illustrating an example process for
determining a memory distribution across multiple processing nodes, according to an
example embodiment of the present disclosure. Although the process 600 is described
with reference to the flowchart illustrated in Figs. 6a and 6b, it will be appreciated that
many other methods of performing the acts associated with the process 600 may be
used. For example, the order of some of the blocks may be changed, certain blocks may
be combined with other blocks, and some of the blocks described are optional.

[0040] The example process 600 may begin with sensing and storing
accelerometer values over a first period of time to detect a collision (block 602). For
example, accelerometer values that are sensed (e.g., every 0.02 seconds) are stored in a
log as in time stamped log entries. The example process 600 further includes
determining and storing a location with the GPS unit (block 604). Tor example, the
GPS 308 unit may receive a fix approximately every ten seconds, which is stored in
time stamped log entries in the local memory 310. The example process 600 further
includes capturing a first video image with each of the plurality of cameras and storing
first video data for each of the first video images captured by each of the plurality of
cameras for a second period of time (block 606). For example, 45 seconds of video
data for each of four exterior cameras 302 and one interior camera 302 is recorded in a
rolling buffer 322. The example process 600 further includes transmitting, from the

inter-automobile communication unit, automobile identification data for the first
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automobile (block 608). For example, the automobile identification data may be a
unique identifier (e.g., MAC address) which is broadcast from the inter-automobile
interface unit 314 to uniquely identify the automobile and/or the owner or operator of
the automobile to other automobiles. The server system 104 may store a list of each
automobile with the unique identifier for that automobile. The server system may
implement privacy protocols to only provide information on users to other users when it
is appropriate to release such information.

[0041] The example process 600 further includes determining whether at least
one accelerometer value exceeds a predetermined threshold which is indicative of a
collision with a second automobile (block 610). For example, if over a period of 2
seconds, any deviation of the accelerometer values sensed every (.02 seconds is greater
than a predefined threshold, then an alert is triggered. In an example embodiment, a
predetermined threshold may be set as an absolute value of a single accelerometer value
or a differential of accelerometer values over a period of time. In response to the at
least one accelerometer value exceeding the predetermined threshold the alert
information is provided to users as discussed in more detail below. Also, in an example
embodiment, the user may activate a function on the user device 106 to manually
trigger the automobile alert apparatus 102 to push video data from the automobile. For
example, when a road rage incident occurs, but there is no collision, the user may still
want to push the video data to the server system 104 and/or the user device 106 to
permanently record the incident. Accordingly, for example, while continuing to drive
the automobile, the user may activate the function by pressing a button or providing a
voice command to a user device 106. In another example embodiment, whenever the
automobile is turned on or driving, the wireless interface unit 312 may continuously
transmit the video data even without a collision occurring.

[0042] After the predetermined threshold is exceeded, the example process 600
includes storing automobile identification data of the second automobile received at the
inter-automobile communication unit (block 612). For example, the other automobile is
broadcasting automobile identification information, which the inter-automobile
interface unit 314 receives and stores. If multiple automobiles near a collision are
broadcasting automobile identification information, the inter-automobile interface unit
314 may receive information for multiple different automobiles. In an example

embodiment, the microprocessor 320 may determine which automobile is in the
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collision and which automobile is nearby based on a strength of signal for each
automobile providing the identification information. Thus, the automobile may
exchange automobile identification information with multiple automobiles in the area
(e.g., within 10 meters). Accordingly, any witnesses to a collision may advantageously
be identified. In an example embodiment, the inter-automobile interface unit 314 may
be continuously receiving automobile identification data that is broadcast from other
automobiles within range, and may temporarily store the received automobile
identification data, and only when the predetermined threshold is exceeded, store the
received automobile identification data in local memory 310 for transmission to the
server system 104. Thus, the automobile identification information of the offending
automobile of an impending collision may be received before the collision actually
occurs. In an example embodiment, received automobile identification data may be
stored and, when a collision occurs, flagged to be permanently stored and processed
further at a later time.

[0043] After the predetermined threshold is exceeded, the example process 600
includes continuing to capture and store a second video image with each of the plurality
of cameras (block 614). For example, the cameras 300 continue capturing video images
during and after the collision for a period of time (e.g., 45 seconds, 2 minutes, 5
minutes, 10 minutes), which are stored in the rolling buffer 322. After the
predetermined threshold is exceeded, the example process 600 includes transmitting,
from the external communication unit, the at least one accelerometer value that
exceeded the predetermined threshold, the location, and the automobile identification
data of the second automobile (block 616). For example, log entries including the
accelerometer data for the period of time preceding, during, and following the collision,
GPS data, and the unique identifier of the other automobile (e.g., MAC address) are
immediately transmitted to the server system 104. Further, after the predetermined
threshold is exceeded, the example process 600 includes transmitting, from the external
communication unit, the first video data and the second video data, which were
recorded during the second period of time prior to the collision, during a third period of
time while the collision occurred, and during a fourth period of time after the collision
occurred (block 618). For example, the rolling buffer 322 may include a 45 seconds of
video data for each camera prior to the collision, and an additional 5 minutes of video

data from the time of the collision may be transmitted via the wireless interface unit
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(e.g., Wi-Fi or 4G) to the video server 504. Thus, the video data may show an
automobile swerving between lanes prior to impact, clearly establishing fault for the
collision. Log entries and video data may be processed in a first-in-first-out (FIFO)
queue whenever any network is available. Further, after the predetermined threshold is
exceeded, an alert message is received at a user device 106 in response to the at least
one accelerometer value exceeding the predetermined threshold, and the user device
106 is configured to access the first video data and the second video data (block 620).
For example, the user receives a text message indicating that a level 3 impact has
occurred, with the time and location of the collision, and with an indication that an
offending automobile’s identification information has been acquired with information
regarding the offending automobile (e.g., license plate number, vehicle identification
number, insurance policy number, driver’s license number, owner name), and a link to
download the video data showing prior to, during, and after the collision occurred from
each camera angle (e.g., front, back, left, right, and interior). In an example
embodiment, the server system 104 may control information provided to users and/or
other third parties. For example, a message with information identifying another
person, or with an enhanced level of identifying information, is only received by a user
if both automobiles have detected a collision or detected a specified level of impact.
[0044] Thus, the present automobile alert system advantageously provides for
redundancy of video data at the automobile alert apparatus 102, the server system 104,
and the user device 106, thereby providing a highly effective system for providing
evidence of collisions including hit and run incidents, serious collisions resulting in
injury or death that require evidence of causation, vandalism, theft, and the like. For
example, if a thief breaks into the automobile, the predetermined threshold would be
exceeded, triggering the automobile alert apparatus 102 to push the video data prior to
the break in, as well as the video data during the actual breaking in, and once the thief
has entered the automobile. The thief may find that he is being recorded on camera,
and may destroy the automobile alert apparatus 102. However, the thief’s efforts would
be futile because the video of him breaking and entering the automobile, including close
up video of the thief’s face obtained by the interior camera 302, would have already
been pushed to the server system 104, and an alert message would have been pushed to
the user device 106, notifying the user to contact the police or take other appropriate

action. Further, the automobile alert apparatus 102 advantageously provides long
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battery life because when the automobile is turned off, and a collision has not occurred,
and video data, alert data, GPS data, and accelerometer data are not being pushed to the
server system, the automobile alert apparatus 102 may use very minimal power. Thus,
under typical automobile usage circumstances in which the batter 316 is charged when
the automobile is turned on, the automobile alert apparatus 102 would never be
inoperable due to lack of power, and thus, always monitoring even when left parked in
overnight garages or the like for days or weeks. Thus, many advantages are provided to
users of by the presently disclosed system, including a reduced risk of payment for
damage to an automobile and lower insurance prices.

[0045] Aspects of the subject matter described herein may be useful alone or in
combination with one or more other aspects described herein. In an exemplary aspect
of the present disclosure, an automobile alert apparatus comprises: at least one
processor; at least one memory device operably coupled to the at least one processor; at
least one accelerometer; a global positioning system (GPS) unit; an inter-automobile
communication unit; an external communication unit; and a plurality of video cameras,
wherein the at least one processor, the at least one memory device, the at least one
accelerometer, the inter-automobile communication unit, the external communication
unit, the GPS unit, and the plurality of video cameras are configured within a first
automobile, and the at least one processor is configured to execute instructions to
operate with the at least one memory device, the at least one accelerometer, the inter-
automobile communication unit, the external communication unit, the GPS unit, and the
plurality of video cameras, to: sense accelerometer values over a first period of time to
detect a collision; store the sensed accelerometer values; determine a location using the
GPS unit; store the location; capture a first video image with each of the plurality of
video cameras; store first video data for each of the first video images captured by each
of the plurality of video cameras for a second period of time; transmit, from the inter-
automobile communication unit, automobile identification data for the first automobile;
determine whether at least one accelerometer value exceeds a predetermined threshold
which is indicative of a collision with a second automobile; and in response to the at
least one accelerometer value exceeding the predetermined threshold: store automobile
identification data of the second automobile received at the inter-automobile
communication unit; continue capturing a second video image with each of the plurality

of video cameras; store second video data for each of the second video images captured
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by each of the plurality of video cameras; transmit, from the external communication
unit, the at least one accelerometer value that exceeded the predetermined threshold, the
location, and the automobile identification data of the second automobile; and transmit,
from the external communication unit, the first video data and the second video data,
which were recorded during the second period of time prior to the collision, during a
third period of time while the collision occurred, and during a fourth period of time
after the collision occurred, wherein an alert message is received at a user device in
response to the at least one accelerometer value exceeding the predetermined threshold,
and the user device is configured to access the first video data and the second video
data.

[0046] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with the above aspect, the alert message includes an
impact level of the collision based on the at least one accelerometer value that exceeded
the predetermined threshold, and the impact level indicates a severity of the collision.

[0047] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
predetermined threshold is set based on a determination of whether the automobile is in
a driving mode.

[0048] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
driving mode is determined based on whether an at least one of an engine and a motor
of the automobile is turned on.

[0049] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
driving mode is determined based on whether a transmission of the automobile is in one
of a plurality of gears including at least a drive gear and reverse gear.

[0050] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the at
least one processor is further configured to execute instructions to transfer the first
video images from a first memory device in the automobile to a second memory device
in the automobile in response to the at least one accelerometer value exceeding the

predetermined threshold.
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[0051] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
first memory device is a rolling buffer.

[0052] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
first video data and the second video data are redundantly stored on the second memory
device and on a server remotely located from the automobile.

[0053] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, alert
data including at least accelerometer data, GPS data, and video data is pushed to a
server system, alert notifications without video data are pushed to a user device, and the
user device pulls video data to the user device.

[0054] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
inter-automobile communication unit includes a Bluetooth device.

[0055] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
external communication unit communicates via at least a 4G network and a Wi-Fi
network.

[0056] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
GPS unit is mounted on the exterior of the automobile.

[0057] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the at
least one accelerometer includes a first accelerometer located in the front bumper, a
second accelerometer located in the back bumper, and a third accelerometer located in a
main unit mounted in at least one of an interior compartment and a trunk of the
automobile.

[0058] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, a
graphical user interface of the user device displays at least, a map including a current
location of the automobile, a recent alerts list, and a video player configured to play

video of each of the recent alerts on the recent alerts list.
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[0059] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
recent alerts list includes a plurality of alerts, each of the alerts identifying a time and a
location at which the alert was triggered, an alert level, and identification information of
at least one automobile present at the location.

[0060] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
plurality of video cameras collectively provide a 360 degree view around the
automobile.

[0061] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, the
second period of time is set at one of 15 seconds, 30 seconds, 45 seconds, 1 minute, 2
minutes, 3 minutes, and 5 minutes.

[0062] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, in
response to a user manually triggering, while the automobile is in motion, the
automobile alert apparatus to push video data from the automobile when the
predetermined threshold has not been exceeded by at least one accelerometer value, by
activating a function on the user device, the external communication unit transmits at
least the first video data.

[0063] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, an
automobile alert method comprises: sensing accelerometer values over a first period of
time to detect a collision; storing the sensed accelerometer values; determining a
location of a first automobile with a GPS unit; storing the location; capturing a first
video image with each of a plurality of video cameras; storing first video data for each
of the first video images captured by each of the plurality of video cameras for a second
period of time; transmitting, from an inter-automobile communication unit, automobile
identification data for the first automobile; determining whether at least one
accelerometer value exceeds a predetermined threshold which is indicative of a
collision with a second automobile; and in response to the at least one accelerometer
value exceeding the predetermined threshold: storing automobile identification data of

the second automobile received at the inter-automobile communication unit; continuing
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to capture a second video image with each of the plurality of video cameras; storing
second video data for each of the second video images captured by each of the plurality
of video cameras; transmitting, from an external communication unit, the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile; and transmitting, from the
external communication unit, the first video data and the second video data, which were
recorded during the second period of time prior to the collision, during a third period of
time while the collision occurred, and during a fourth period of time after the collision
occurred, wherein an alert message is received at a user device in response to the at
least one accelerometer value exceeding the predetermined threshold, and the user
device is configured to access the first video data and the second video data.

[0064] In accordance with another exemplary aspect of the present disclosure,
which may be used in combination with any one or more of the preceding aspects, an
automobile alert method comprises: sensing accelerometer values over a first period of
time to detect a collision; storing the sensed accelerometer values; determining a
location of a first automobile with a GPS unit; storing the location; capturing a first
video image with each of a plurality of video cameras; storing first video data for each
of the first video images captured by each of the plurality of video cameras for a second
period of time; determining whether at least one accelerometer value exceeds a
predetermined threshold which is indicative of a collision with a second automobile;
and in response to the at least one accelerometer value exceeding the predetermined
threshold: continuing to capture a second video image with each of the plurality of
video cameras; storing second video data for each of the second video images captured
by each of the plurality of video cameras; transmitting, from an external communication
unit, the at least one accelerometer value that exceeded the predetermined threshold and
the location; and transmitting, from the external communication unit, the first video
data and the second video data, which were recorded during the second period of time
prior to the collision, during a third period of time while the collision occurred, and
during a fourth period of time after the collision occurred, wherein an alert message is
received at a user device in response to the at least one accelerometer value exceeding
the predetermined threshold, and the user device is configured to access the first video

data and the second video data.
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[0065] It will be appreciated that all of the disclosed methods and procedures
described herein can be implemented using one or more computer programs oOr
components. These components may be provided as a series of computer instructions
on any conventional computer readable medium or machine readable medium,
including volatile or non-volatile memory, such as RAM, ROM, flash memory,
magnetic or optical disks, optical memory, or other storage media. The instructions
may be provided as software or firmware, and/or may be implemented in whole or in
part in hardware components such as SoCs, ASICs, FPGAs, DSPs or any other similar
devices. The instructions may be configured to be executed by one or more processors,
which when executing the series of computer instructions, performs or facilitates the
performance of all or part of the disclosed methods and procedures.

[0066] It should be understood that various changes and modifications to the
example embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and
scope of the present subject matter and without diminishing its intended advantages. It
is therefore intended that such changes and modifications be covered by the appended

claims.
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CLAIMS

The invention is claimed as follows:

1. An automobile alert apparatus (102) comprising:

at least one processor (320);

at least one memory device (310, 322) operably coupled to the at least one processor
(320);

at least one accelerometer (306);

a global positioning system (GPS) unit (308);

an inter-automobile communication unit (314);

an external communication unit (312); and

a plurality of video cameras (302a, 302b),

wherein the at least one processor (320), the at least one memory device (310, 322),
the at least one accelerometer (306), the inter-automobile communication unit (314), the
external communication unit (312), the GPS unit (308), and the plurality of video cameras
(302a, 302b) are configured within a first automobile (400), and the at least one processor
(320) is configured to execute instructions to operate with the at least one memory device
(310, 322), the at least one accelerometer (306), the inter-automobile communication unit
(314), the external communication unit (312), the GPS unit (308), and the plurality of video
cameras (302a, 302b), to:

sense accelerometer values over a first period of time to detect a collision;

store the sensed accelerometer values;

determine a location using the GPS unit (308);

store the location;

capture a first video image with each of the plurality of video cameras (302a, 302b);

store first video data for each of the first video images captured by each of the
plurality of video cameras (302a, 302b) for a second period of time;

transmit, from the inter-automobile communication unit (314), automobile
identification data for the first automobile (400);

determine whether at least one accelerometer value exceeds a predetermined threshold
which is indicative of a collision with a second automobile (400); and

in response to the at least one accelerometer value exceeding the predetermined

threshold:
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store automobile identification data of the second automobile (400) received at
the inter-automobile communication unit (314);

continue capturing a second video image with each of the plurality of video
cameras (302a, 302b);

store second video data for each of the second video images captured by each
of the plurality of video cameras (302a, 302b);

transmit, from the external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile (400); and

transmit, from the external communication unit (312), the first video data and
the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,

wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.

2. The automobile alert apparatus (102) of Claim 1, wherein the alert message
includes an impact level of the collision based on the at least one accelerometer value that
exceeded the predetermined threshold, and the impact level indicates a severity of the

collision.

3. The automobile alert apparatus (102) of Claim 1, wherein the predetermined
threshold is set based on a determination of whether the first automobile (400) is in a driving

mode.

4. The automobile alert apparatus (102) of Claim 3, wherein the driving mode is
determined based on whether an at least one of an engine and a motor of the automobile

(400) is turned on.

5. The automobile alert apparatus (102) of Claim 3, wherein the driving mode is
determined based on whether a transmission of the automobile (400) is in one of a plurality of

gears including at least a drive gear and reverse gear.
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6. The automobile alert apparatus (102) of Claim 1, wherein the at least one
processor (320) is further configured to execute instructions to transfer the first video images
from a first memory device (322) in the automobile (400) to a second memory device (310)
in the automobile (400) in response to the at least one accelerometer value exceeding the

predetermined threshold.

7. The automobile alert apparatus (102) of Claim 6, wherein the first memory

device is a rolling buffer (322).

8. The automobile alert apparatus (102) of Claim 6, wherein the first video data
and the second video data are redundantly stored on the second memory device (310) and on

a server (504) remotely located from the automobile (400).

9. The automobile alert apparatus (102) of Claim 1, wherein alert data including
at least accelerometer data, GPS data, and video data is pushed to a server system (104),
wherein alert notifications without video data are pushed to a user device (106), and

wherein the user device (106) pulls video data to the user device (106).

10. The automobile alert apparatus (102) of Claim 1, wherein the inter-automobile

communication unit (314) includes a Bluetooth device.

11. The automobile alert apparatus (102) of Claim 1, wherein the external

communication unit (312) communicates via at least a 4G network and a Wi-Fi network.

12. The automobile alert apparatus (102) of Claim 1, wherein the GPS unit (308)

is mounted on the exterior of the automobile (400).

13. The automobile alert apparatus (102) of Claim 1, wherein the at least one
accelerometer (306) includes a first accelerometer (306b) located in the front bumper, a
second accelerometer (306a) located in the back bumper, and a third accelerometer (306)
located in a main unit mounted in at least one of an interior compartment and a trunk of the

automobile (400).
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14. The automobile alert apparatus (102) of Claim 1, wherein a graphical user
interface (215) of the user device (106) displays at least, a map including a current location of
the automobile (400), a recent alerts list, and a video player configured to play video of each

of the recent alerts on the recent alerts list.

15. The automobile alert apparatus (102) of Claim 14, wherein the recent alerts
list includes a plurality of alerts, each of the alerts identifying a time and a location at which
the alert was triggered, an alert level, and identification information of at least one

automobile (400) present at the location.

16. The automobile alert apparatus (102) of Claim 1, wherein the plurality of
video cameras (302a, 302b) collectively provide a 360 degree view around the automobile

(400).

17. The automobile alert apparatus (102) of Claim 1, wherein the second period of
time is set at one of 15 seconds, 30 seconds, 45 seconds, 1 minute, 2 minutes, 3 minutes, and

5 minutes.

18. The automobile alert apparatus (102) of Claim 1, wherein in response to a user
manually triggering, while the automobile (400) is in motion, the automobile alert apparatus
(102) to push video data from the automobile (400) when the predetermined threshold has not
been exceeded by at least one accelerometer value, by activating a function on the user device

(106), the external communication unit (312) transmits at least the first video data.

19. An automobile alert method comprising:

sensing accelerometer values over a first period of time to detect a collision;

storing the sensed accelerometer values;

determining a location of a first automobile (400) with a GPS unit (308);

storing the location;

capturing a first video image with each of a plurality of video cameras (302a, 302b);
storing first video data for each of the first video images captured by each of the

plurality of video cameras (302a, 302b) for a second period of time;
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transmitting, from an inter-automobile communication unit (314), automobile
identification data for the first automobile (400);
determining whether at least one accelerometer value exceeds a predetermined
threshold which is indicative of a collision with a second automobile (400); and
in response to the at least one accelerometer value exceeding the predetermined
threshold:
storing automobile identification data of the second automobile (400) received
at the inter-automobile communication unit (314);
continuing to capture a second video image with each of the plurality of video
cameras (302a, 302b);
storing second video data for each of the second video images captured by
each of the plurality of video cameras (302a, 302b);
transmitting, from an external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile (400); and
transmitting, from the external communication unit (312), the first video data
and the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,
wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.

20. An automobile alert method comprising:

sensing accelerometer values over a first period of time to detect a collision;

storing the sensed accelerometer values;

determining a location of a first automobile (400) with a GPS unit (308);

storing the location;

capturing a first video image with each of a plurality of video cameras (302a, 302b);

storing first video data for each of the first video images captured by each of the
plurality of video cameras (302a, 302b) for a second period of time;

determining whether at least one accelerometer value exceeds a predetermined

threshold which is indicative of a collision with a second automobile (400); and
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in response to the at least one accelerometer value exceeding the predetermined

threshold:

continuing to capture a second video image with each of the plurality of video
cameras (302a, 302b);

storing second video data for each of the second video images captured by
each of the plurality of video cameras (302a, 302b);

transmitting, from an external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold and the location; and

transmitting, from the external communication unit (312), the first video data
and the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,

wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.
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AMENDED CLAIMS
received by the International Bureau on 28.Sep.2015 (20.09.2015)

1. An automobile alert apparatus (102) comprising:

at least one processor (320);

at least one memory device (310, 322) operably coupled to the at least one processor
(320);

at least one accelerometer (306);

a global positioning system (GPS) unit (308);

an inter-automobile communication unit (314);

an external communication unit (312); and

a plurality of video cameras (302a, 302b),

wherein the at least one processor (320), the at least one memory device (310, 322),
the at least one accelerometer (306), the inter-automobile communication unit (314), the
external communication unit (312), the GPS unit (308), and the plurality of video cameras
(302a, 302b) are configured within a first automobile (400), and the at least one processor
(320) 1s configured to execute instructions to operate with the at least one memory device
(310, 322), the at least one accelerometer (306), the inter-automobile communication unit
(314), the external communication unit (312), the GPS unit (308), and the plurality of video
cameras (302a, 302b), to:

sense accelerometer values over a first period of time to detect a collision;

store the sensed accelerometer values;

determine a location using the GPS unit (308);

store the location;

capture a first video image with each of the plurality of video cameras (302a, 302b);

store first video data for each of the first video images captured by each of the
plurality of video cameras (302a, 302b) for a second period of time;

transmit, from the inter-automobile communication unit (314), automobile
identification data for the first automobile (400);

determine whether the first automobile (400) is turned off;

set a predetermined threshold based on a determination that the first automobile (400)

1s turned off;
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determine, while the first automobile (400) is turned off, whether at least one
accelerometer value exceeds a predetermined threshold which is indicative of a collision with
a second automobile (400); and
in response to the at least one accelerometer value exceeding the predetermined

threshold while the first automobile (400) is turned off:

store automobile identification data of the second automobile (400) received
at the inter-automobile communication unit (314);

continue capturing a second video image with each of the plurality of video
cameras (302a, 302b);

store second video data for each of the second video images captured by each
of the plurality of video cameras (302a, 302b);

transmit, from the external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile (400); and

transmit, from the external communication unit (312), the first video data and
the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,

wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.

2. The automobile alert apparatus (102) of Claim 1, wherein the alert message
includes an impact level of the collision based on the at least one accelerometer value that
exceeded the predetermined threshold, and the impact level indicates a severity of the

collision.

3. The automobile alert apparatus (102) of Claim 1, wherein a different
predetermined threshold is set based on a determination that the first automobile (400) is in a

driving mode.

4. The automobile alert apparatus (102) of Claim 3, wherein the driving mode is
determined based on whether an at least one of an engine and a motor of the first automobile

(400) is turned on.
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3. The automobile alert apparatus (102) of Claim 3, wherein the driving mode is
determined based on whether a transmission of the first automobile (400) is in one of a

plurality of gears including at least a drive gear and reverse gear.

6. The automobile alert apparatus (102) of Claim 1, wherein the at least one
processor (320) is further configured to execute instructions to transfer the first video images
from a first memory device (322) in the automobile (400) to a second memory device (310)
in the automobile (400) in response to the at least one accelerometer value exceeding the

predetermined threshold.

7. The automobile alert apparatus (102) of Claim 6, wherein the first memory
device is a rolling buffer (322).

8. The automobile alert apparatus (102) of Claim 6, wherein the first video data
and the second video data are redundantly stored on the second memory device (310) and on

a server (504) remotely located from the automobile (400).

9. The automobile alert apparatus (102) of Claim 1, wherein alert data including
at least accelerometer data, GPS data, and video data is pushed to a server system (104),
wherein alert notifications without video data are pushed to a user device (106), and

wherein the user device (106) pulls video data to the user device (106).

10.  The automobile alert apparatus (102) of Claim 1, wherein the inter-automobile

communication unit (314) includes a Bluetooth device.

11. The automobile alert apparatus (102) of Claim 1, wherein the external

communication unit (312) communicates via at least a 4G network and a Wi-Fi network.

12. The automobile alert apparatus (102) of Claim 1, wherein the GPS unit (308)

is mounted on the exterior of the automobile (400).

13. The automobile alert apparatus (102) of Claim 1, wherein the at least one

accelerometer (306) includes a first accelerometer (306b) located in the front bumper, a
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second accelerometer (306a) located in the back bumper, and a third accelerometer (306)
located in a main unit mounted in at least one of an interior compartment and a trunk of the

automobile (400).

14. The automobile alert apparatus (102) of Claim 1, wherein a graphical user
interface (215) of the user device (106) displays at least, a map including a current location
of the automobile (400), a recent alerts list, and a video player configured to play video of

each of the recent alerts on the recent alerts list.

15. The automobile alert apparatus (102) of Claim 14, wherein the recent alerts
list includes a plurality of alerts, each of the alerts identifying a time and a location at which
the alert was triggered, an alert level, and identification information of at least one

automobile (400) present at the location.

16. The automobile alert apparatus (102) of Claim 1, wherein the plurality of
video cameras (302a, 302b) collectively provide a 360 degree view around the automobile

(400).

17. The automobile alert apparatus (102) of Claim 1, wherein the second period of
time 1s set at one of 15 seconds, 30 seconds, 45 seconds, 1 minute, 2 minutes, 3 minutes, and

5 minutes.

18.  The automobile alert apparatus (102) of Claim 1, wherein in response to a user
manually triggering, while the automobile (400) is in motion, the automobile alert apparatus
(102) to push video data from the automobile (400) when the predetermined threshold has
not been exceeded by at least one accelerometer value, by activating a function on the user

device (106), the external communication unit (312) transmits at least the first video data.

19.  An automobile alert method comprising:

sensing accelerometer values over a first period of time to detect a collision;
storing the sensed accelerometer values;

determining a location of a first automobile (400) with a GPS unit (308);
storing the location;

capturing a first video image with each of a plurality of video cameras (302a, 302b);
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storing first video data for each of the first video images captured by each of the
plurality of video cameras (302a, 302b) for a second period of time;
transmitting, from an inter-automobile communication unit (314), automobile
identification data for the first automobile (400);
determining whether the first automobile (400) is turned off;
setting a predetermined threshold based on a determination that the first automobile
(400) is turned off;
determining, while the first automobile (400) is turned off, whether at least one
accelerometer value exceeds a predetermined threshold which is indicative of a collision with
a second automobile (400); and
in response to the at least one accelerometer value exceeding the predetermined
threshold while the first automobile (400) is turned off:
storing automobile identification data of the second automobile (400) received
at the inter-automobile communication unit (314);
continuing to capture a second video image with each of the plurality of video
cameras (302a, 302b);
storing second video data for each of the second video images captured by
cach of the plurality of video cameras (302a, 302b);
transmitting, from an external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile (400); and
transmitting, from the external communication unit (312), the first video data
and the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,
wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.

20.  An automobile alert method comprising:

sensing accelerometer values over a first period of time to detect a collision;
storing the sensed accelerometer values;

determining a location of a first automobile (400) with a GPS unit (308);

storing the location;
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capturing a first video image with each of a plurality of video cameras (302a, 302b);
storing first video data for each of the first video images captured by each of the
plurality of video cameras (302a, 302b) for a second period of time;
determining whether the first automobile (400) is turned off;
setting a predetermined threshold based on a determination that the first automobile
(400) is turned off;
determining, while the first automobile (400) is turned off, whether at least one
accelerometer value exceeds a predetermined threshold which is indicative of a collision with
a second automobile (400); and
in response to the at least one accelerometer value exceeding the predetermined
threshold while the first automobile (400) is turned off:
continuing to capture a second video image with each of the plurality of video
cameras (302a, 302b);
storing second video data for each of the second video images captured by
cach of the plurality of video cameras (302a, 302b);
transmitting, from an external communication unit (312), the at least one
accelerometer value that exceeded the predetermined threshold and the location; and
transmitting, from the external communication unit (312), the first video data
and the second video data, which were recorded during the second period of time prior to the
collision, during a third period of time while the collision occurred, and during a fourth
period of time after the collision occurred,
wherein an alert message is received at a user device (106) in response to the
at least one accelerometer value exceeding the predetermined threshold, and the user device

(106) is configured to access the first video data and the second video data.

37
AMENDED SHEET (ARTICLE 19)



WO 2015/164611 PCT/US2015/027306

1/7
Automobile Alert System 100 1‘
— 102 — 104 [— 106
Automobile 1q ) <«——| User Device
Alert Apparatus
Server System .
— 102n - 106n
Automobile 1 <—— User Device
Alert Apparatus

Fig. 1



PCT/US2015/027306

WO 2015/164611

217

rANIE

ejep AJUNoas ‘|eonsiels
‘aBesn ‘ssaooe ‘sbe} sooinep abelols S90IASP
‘xopul ‘uoeinBiuo ‘sl 1830 Joj/pue INdNo Joyo
‘swedboud ‘seseqejeq ‘(s)ana (s)ao 10/pue ‘(s)1eyund Aeidsiq
p— (s)oAlp pieH ‘(s)1oxeads
- aglz— A 1z —/
8l¢
444 (s)anieg zze
9¢ce -/ lq—p| 105590014
yvy .
0z —/
(s)yi0m38u SN2
18J0 10/puUE J8uls)u] 90BLSIU| o € Aowep
C
w
SINOIIO
00z y Jd 18410
oz~

90IASp
yomieN N ozz

90l ‘¥0l ‘zZoL _¥

ao1nag Bunyndwo)

v

(s)oo1Aep Indul
1ay}o lo/pue ‘esnowl
‘U9a.1oSsoNo}
‘pleoqhay

vz~

\— zoz nun ulep




PCT/US2015/027306

WO 2015/164611

3/7

¢ b4

nun Hun sdepsY|
uswabeuey Aapeq ajigqowoiny H__._Mmmw%_h_.ﬁﬁc_
lamod -19]u| :
gre —/ 91e —/ yie — zie—~
Jossaooidoioipy Jayng Buijjoy
oze — zze
00§
vze —/
elowen)
P
-/
howaiy U Sdo 1oieul XN 03PIA 7e08
[eo07 : -019]920Y :
BloWRD
D Em—
ore ~/ 80 —/ 90g —/ y0og — ezos —/




PCT/US2015/027306

WO 2015/164611

4/7

¥ 814

\—ezoe

ﬂ. q90¢

9¢0¢ m

pcoe

80¢ m

ozog —/

e90¢ m

azos —

zoy —

/ 00¥ 8jlqowoiny




PCT/US2015/027306

WO 2015/164611

5/7

201A8(] Josn 0] ejeq
19)aWol19209Y |Ind

=

| 725

|
I

aolAe(] Jasn
0] eleq Sd9 iind

“ \— 0z
|
|

ao1na( Jasn
0] ejeq O3pIA Iind

N T

| 8IS
|
|
|

201A2(Q 19sn
o] eje@ Ualy ysnd

TN

g

!
!
|
!
!

-

901

G "3i4

lanieg
aseqeje(

906 —/

1aAJ9g 09pIA

v0g —/

lanlag
obessop

206 —/

vor —/

!
!
|
!
!

ajIgowoiny woi- ejeq
1a]awolajeooy ysnd

=L~

“ pig
|
|
|
ajiqowony
wol4 ejeq Sdo ysnd
“ \—z15
|
|
sjiqowoiny
wol4 eleq oapIA ysnd
| —o0LS
_
|
|
sjiqowoiny
wol4 ejeq Haly ysnd
\— gog

|
|
|
|
|

_/
col
V/Il 00§



WO 2015/164611 PCT/US2015/027306

6/7

o

— 602

Sense and store accelerometer values over a first period of time to detect a

collision
i I 604
Determine and store a location using the GPS unit

¢ /— 606

Capture and store a first video image with each of the plurality of cameras
¢ /— 608

Transmit, from the inter-automobile communication unit, automobile identifier
data for the first automobile

610

Is a predetermined threshold

indicative of a collision exceeded? No

— 612

Store automobile identification data of the second automobile received at the
inter-automobile communication unit

l — 614
Continue capturing and storing a second video image with each of the plurality
of cameras

Fig. 6



WO 2015/164611 PCT/US2015/027306

717

600
r
/-—-616

Transmit, from the external communication unit, the at least one accelerometer
value that exceeded the predetermined threshold, the location, and the
automobile identification data of the second automobile

¢ o

Transmit, from the external communication unit, the first video data and the
second video data, which were recorded during the second period of time prior
to the collision, during a third period of time while the collision occurred, and
during a fourth period of time after the collision occurred

l — 620

Receive an alert message at a user device in response to the at least one
accelerometer value exceeding the predetermined threshold, and the user
device is configured to access the first video data and the second video data

Fig. 6b



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/027306

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO8G 1/16 (2015.01)
CPC - GO0BG /163 (2015.04)

B. FIELDS SEARCHED

According to International Patent Classification (IPC) or to both national classification and IPC

IPC(8) - GO8G 1/16; G06G 7/78; GO1M 17/00 (2015.01)
USPC - 340/435, 436, 902, 803 :

Minimum documentation searched (classification system followed by classification symbols)

CPC - GO7C 5/008, 085; GO8G 1/163 (2015.04) (keyword delimited)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Orbit, Google Patents, Google.

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Search terms used: GPS, accelerometers, automobile, collision, inter-automabile communication unit, video cameras.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categor};‘t Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2008/0147266 A1 (PLANTE et al)- 19 June 2008 (19.06.2008) entire document 1-20

Y ‘ US 2005/0137786 A1 (BREED ét al) 23 June 2005 (23.06.2005) entire document 1-20

Y US 2012/0028624 A1 (JEDLICKA et al) 02 February 2012 (02.02.2012) entire document 1-20

Y US 5,697,466 A (MOROTO et al) 16 December 1997 (16.12.1997) entire document 3-5

1Y us 2008/0231-027 A1 (LUO et al) 25 September 2008 (25.09.2008) entire document 7

Y us 2014/0009275 A1 (BOWERS et al) 09 January 2014 (09.01.2014) entire document 9,18

Y ‘US 2011/0279261 A1 (GAUGER et al) 17 November 2011 (17.1 1.201'1) entire document 14-15

A US 7,545,261 B1 (HARﬁINGTON) 09 June 2009 (09.06.2009) entire document 1-20

D Further documents are listed in the continuation of Box C.

I:] See patent family annex.

" Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance :

“E” earlier application or patent but published on or after the international
filing date '

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means . )

“P” document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the intemational filing date or priority
date and not in conflict with the apglicauon but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention qannot_be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art .

“&” document member of the same patent family

Date of the actual completion of the international search

06 July 2015

Date of mailing of the international search report

28 JUL 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - amend-body
	Page 34 - amend-body
	Page 35 - amend-body
	Page 36 - amend-body
	Page 37 - amend-body
	Page 38 - amend-body
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - wo-search-report

